The dichloromethane extract of the stem bark of Teclea amaniensis has yielded two novel furoquinoline alkaloids, 5-[3-methylbut-2-enyl]-4,6,7-trimethoxyfuro[2,3-b]quinoline and 6-(2′,3′-epoxy-3-methylbutyl)-5-hydroxyl-4,7-dimethoxyfuro [2,3-b]quinoline, in addition to an acridone alkaloid, 2-hydroxy-1,3-dimethoxy-10-methylacridone. Three known alkaloids, dictamnine, kokusaginine and evoxanthine, and two known triterpenoids, lupeol and lupeol acetate were also isolated. Structures of the new compounds were established by means of NMR spectroscopic and MS data.
Teclea Engl. (Rutaceae) is a small genus of shrubs, lianas and small trees widespread in the tropical and subtropical regions. Previous phytochemical studies of this genus led to the isolation of a number of furoquinoline [1] [2] [3] [4] [5] [6] and acridone alkaloids [7] . As part of our systematic search for new compounds from endemic plants growing in Tanzania, we have examined the stem bark of T. amaniensis Engl., a small tree endemic to the Amani Nature Reserve, Tanga region, Tanzania. Neither phytochemical work nor ethnomedical usage has been reported for this plant.
Repeated column chromatography of the stem bark of T. amaniensis led to the isolation of two novel furoquinoline alkaloids, tecleamaniensine A (1), and tecleamaniensine B (2) , and an acridone alkaloid, amaniensine (3) , in addition to dictamnine [1] , kokusaginine [8] , evoxanthine [9] , lupeol and lupeol acetate. protons was characteristic of a methoxy group at C-4 in a furoquinoline alkaloid [1] [2] [3] [4] [5] [6] [7] [8] . In the 13 C NMR spectrum, in addition to the eleven carbon signals of the furoquinoline nucleus and three methoxy carbon resonances (Table 1) , there are five carbon signals at δ C 27.6 (C-1′), 124.9 (C-2′), 130.9 (C-3′), 25.8 (C-4′) and 18.1 (C-5′) attributable to a 3-methylbut-2-enyl group. The NOESY spectrum showed a correlation between the C-4 methoxy group proton resonance and the resonances at δ H 4.02 (2H-1′) and 5.21 (H-2′) and hence this group was placed at C-5. Furthermore, the C-4 methoxy group was seen to correlate with the proton signal at δ H 7.01, ascribed to H-3. The second methoxy group (δ H 3.81, 3H) was placed at C-6, as a result of a correlation with the 2H-1' resonance, and also showed a correlation with the third methoxy group resonance (δ H 3.96, 3H) enabling its placement at C-7. This resonance showed a further correlation with a one proton singlet resonance at δ H 7.27, which was assigned to H-8. These findings established the structure of tecleamaniensine A as the novel 5-
The molecular formula of compound 2 was determined to be C 18 H 19 NO 5 by HREIMS, corresponding to the molar mass of m/z 329.1269. The UV spectrum indicated that the compound also belonged to the same class of furoquinoline alkaloids as compound 1. The 1 H and 13 C NMR spectra of compound 2 (Table 1) were similar to those of compound 1 except for the presence of signals at δ H 3.72 (2H, m), 4.79 (1H, t, J = 9.6 Hz), 1.41 (3H, s), and 1.28 (3H, s), and at δ C 33.7 (t), 90.6 (d), 71.9 (s), 26.2 (q), and 24.1 (q)] that were due to the 2,3-epoxyprenyl group [11] . Two doublets that coupled to each other in the COSY spectrum were observed at δ H 7.53 and 7.00 in the 1 H NMR spectrum, characteristic of the proton signals for H-2 and H-3 of the furan ring. In the NOESY spectrum, the proton signal at δ H 7.00 coupled to the proton signal at δ H 4.35 ascribed to the methoxy group at C-4. The second methoxy group at δ H 3.97 indicated correlation in the NOESY spectrum to two proton signals at δ H 3.72 (m) and 7.25, ascribed to 2H-1' and H-8. No correlation in the NOESY spectrum was observed between the two methoxy groups. This confirmed the placement of the second methoxy group at C-7 and the epoxyprenyl group at C-6. The placement of the epoxyprenyl group at C-6 was also confirmed by the correlations seen in the HMBC spectrum between the proton signal at δ H 7.25 (H-8) and the carbon signal at δ C 118.9 (C-6), and also the proton signal at δ H 3.72 (2H-1′) and δ C 118.9 (C-6). The IR spectrum of compound 2 showed an absorption band at 3350 cm -1 due to the hydroxyl group. The absence of the proton signal at δ H 7.35 for H-5 indicated that the hydroxyl group is at position C-5. These findings unambiguously [7] . A strong correlation between the carbon signal at δ C 180.9 (C-9) and the doublet proton signal at δ H 8.47 (J = 8.0 Hz) in the HMBC spectrum established this proton as H-8. The H-8 resonance showed a correlation in the COSY spectrum with a proton signal at δ H 7.72, which was assigned to H-7, which, in turn, was observed to correlate to a proton signal at δ H 7.30, assigned to H-6. Further cross peaks were observed in the COSY spectrum between the proton signal at δ H 7.30 (H-6) and the proton signal at δ H 7.51, ascribed to H-5. The H-5 signal was seen in both COSY and NOESY spectra to correlate to the proton signal at δ H 4.85, assigned to the N-methyl group. The N-CH 3 proton signal was further observed to couple in the NOESY spectrum to the singlet proton signal at δ H 6.29, ascribed to H-4. The H-4 signal further indicated a correlation in the NOESY spectrum to only one methoxy group proton signal at δ H 3.92 (3-OCH 3 ). The second methoxy group was placed at C-1 due to the correlation in the HMBC spectrum between the 1-OCH 3 signal and the carbon signal at δ C 152.3 (C-1). Furthermore, the absence of correlation between the two methoxy groups in the NOESY spectrum confirmed their positions and hence the assignment of the hydroxy group at C-2. The observed data established the structure of amaniensine (3) as 2-hydroxy-1,3-dimethoxy-10-methylacridone. This is the first time that this compound has been reported from a natural source, but a literature search revealed that it had been obtained previously by synthesis [12] .
Isolation of six alkaloids, including two novel furoquinoline alkaloids, 1 and 2, two known furanoquinoline alkaloids, dictamnine and kokusaginine, and two acridone alkaloids, evoxanthine and compound 3 from T. amaniensis showed chemotaxonomical significance when compared with reports of compounds isolated from other Teclea species.
Experimental
General: The NMR spectra were recorded in CDCl 3 on a Varian Unity Inova 400 MHz spectrometer. Chemical shifts are given in ppm relative to tetramethylsilane (TMS), used as internal standard, and coupling constants are expressed in Hz.
1 H NMR spectra were referenced against the CHCl 3 signal at δ H 7.27 and 13 C NMR spectra to the corresponding signal at δ C 77.0. IR spectra were recorded on a Nicolet Impact 400D Fourier-Transform Infrared (FT-IR) spectrophotometer, using NaCl windows with CH 2 Cl 2 as solvent against an air-background. GC/MS were performed on a Finnigan 1020 spectrometer. Ultra violet absorption spectra were obtained on a Varian DMS 300 UV/VIS spectrophotometer. Optical rotations were recorded on a Perkin-Elmer 341 MC polarimeter. Chromatographic separations were achieved by column chromatography using silica gel 60 (40-63 μm, Merck 1.09385.100) and isolated compounds were monitored by visualizing with long and short wave UV light and then by sprayed with Dragendoff's reagent. 
Extraction and isolation:
The air-dried, powdered root bark of T. amaniensis (500 g) was extracted with 80% aqueous ethanol for 48 h at room temperature. The filtrate was concentrated in vacuo to afford 16 g of residue. The crude residue was dissolved in MeOH/H 2 O (1:1) and basified with 20 % aqueous NH 4 OH (up to pH ca 9) followed by extraction with CHCl 3 (3 x 250 mL). The CHCl 3 layer was evaporated under vacuum and then treated with 1 % aqueous H 2 SO 4 (up to pH ca 2). The acidic layer was extracted with (C 2 H 5 ) 2 O (3 x 100 mL) and then evaporated to obtain mixture A. The remained acid solution was basified with 20 % aqueous NH 4 OH (up to pH ca 9) and then extracted with CHCl 3 (3 x 100 mL), washed with H 2 O and dried with Na 2 SO 4 to obtain a mixture of alkaloids (mixture B).
Repeated gravity CC over silica gel (Merck 9385) of mixture B, eluting with a mixture of dichloromethane: n-hexane (3:2) afforded lupeol
